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和 MOF 化合物的磁电效应性质为出发点，主要开展了以下几个方面的工作： 
首先，简要介绍了介电原理，以及介电在相变表征中的应用和具有高低介电
态转换行为的化合物的研究进展。同时介绍了磁电效应的基本概念、发展历史以
及 MOF 材料中的磁电效应的发展状况。 




后，以 MOF 化合物 [NH2(CH3)2][FeIIICoII (HCOO)6] 为研究对象，对其进
行了两方面的研究：一是研究了该化合物在温度区间 75 K 到 265 K 范围内的介
电弛豫行为；二是研究了该化合物在 6 K 到 298 K 范围内的磁电效应，并对其磁
电效应产生的原因进行了分析。 





























  Switchable molecular dielectrics, which undergo transitions between high and low 
dielectric states, are promising materials potentially applicable in data communication, 
signal processing, sensing and data storage. Molecular-ionic solid is a good candidate 
for switchable molecular dielectrics, since is easy to synthesize.  
The materials with co-existance of magnetism and electrics will greatly enrich the 
properties and functions of materials, and is of great significance to scientific and 
technological progress. By the combination of magnetic transition metal ions with 
partially filled d shells and host guests which is easily disordered in one MOF, the 
MOF may exhibit the properties of coexistence of magnet and electric orderings or 
magneto-dielectric effect.   
  In this thesis, we started from the research on molecular-ionic solid with switchable 
dielectric states and MOF with magneto-dielectric effect, the main results are as 
follows: 
  Firstly, the dielectric theory, applications of dielectric theory in phase transition and 
the research progress of switchable molecular dielectrics are summarized. The 
principle and history of magneto-dielectric effect, as well as the research progress for 
magneto-dielectric effect in MOF, are introduced. 
Secondly, we studied on the dielectric change between high and low dielectric 
states of two molecular-ionic solids, [C10H10N2][ClO4]2 and [C6H5NH3][ClO4]. By 
analyzing the crystal structure at different temperatures, XRD at various temperatures, 
DSC and Impedance measurements, the mechanism for dielectric change is 
investigated. 
  Thirdly, we studied [NH2(CH3)2][FeIIICoII(HCOO)6]  in two aspects: on the one 
hand, the dielectric relaxation for this compound in the temperature range from 75 K 














   iv 
between 6 K and room temperature, and the mechanism for magneto-dielectric effect 
is investigated. 
Keywords: molecular-ionic solid, switchable molecular dielectric, MOF, dielectric 













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
